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CHAPTER I 
THE PURPOSE 
The purpose of t h i s  p ro j ec t  w a s  t o  produce four sue- 
c e s s f u l  co l lages  in which a th ree  dimensiondl e f f e c t  w a s  
achieved through the  use of colored t i s s u e  paper and p a k t  
on c l e a r  p l a s t i c .  
This method w i l l  be compared t o  those methods employ- 
ed i n  t h e  production of leaded s t a ined  g lass ,  s ta ined glass  
embedded i n  concrete ,  t h e  Frengosi method of simulated 
s t a i n e d  glass, and t h e  paintings on g lass  of the  artist, 
I r e n e  Rice Pere i ra .  
For cen tu r i e s ,  leaded s ta ined  g l a s s  was a means of 
exproasion,  a o h i w i n g  beauty through the  use of colored glass 
and r e f l e c t e d  l i g h t  which created the i l l u s i o n  of movement 
i n  space. In t h e  middle of the  twentieth century, a new 
method of s e t t i n g  s t a i n e d  g lass  i n  concrete was developed, 
as W A ~  a way of s imulat ing s ta ined g lass ,  knom as the  
F r e n ~ o s i  Method. 
Artists, over t h e  years,  have had a grea t  i n t e r e s t  
i n  l i ~ h t  end space, but  none more than Irene Sice ~ e r e i r a ,  
who, i n  t h e  nineteen f o r t i e s ,  began paint ing on l%.?ers of 
 lass t o  aohleve the  l i g h t  and s p a t i a l  r e l ~ t i o n s h i p s  *ich 
c h ~ r ~ c t e r i z e  h r  work. 
This same i n t e r e s t  i n  l i g h t  m d  SPaoe has been the 
motivat ing foroe  f o r  t he  four  collages of t h i s  project .  
2 
The research f o r  t h i s  project  was accomplished by 
v i s i t i n g  the  Union.Church of Pocantico H i l l s ,  Pocantlco a i l l s ,  
New York, t o  study and report  on the leaded stained glass 
window by Marc Chagall; by v i s i t i n g  the F i r s t  Presbyterian 
Church of Stamford, Connecticut t o  investigate the stained 
g l a s s  s e t  i n  concrete, herein referred t o  as concrete stained 
g l a s s ;  by contacting the artist,  I. Rice Pereira and re- 
searching her  work at the l i b r a r y  of the Metropolitan Kuseum 
of Art,  New York, New York, and f i n a l l y  by obtaining various 
l i t e r a r y  sources on the types of stained glass. 
In the  second chapter of t h i s  project ,  leaded, con- 
c r e t e  and simulated s ta ined  g lass ,  the paintings of I, Rice 
P e r e i r a  and the four  or ig ina l  collages are  presented i n  a 
comprehensive technioal  and aesthet ic  form ul th  reference t o  
the  early h i s to ry  of leaded stained glass. 
CHAPTER I1 
TRE STUDY 
I. EARLY LEADED STAINED GLASS 
Light ,  i n  t h e  Kiddle Ages, w a s  thought of as the di- 
v ine  cosmic ray  which transformed everything it shown upon. 
A s  a r e s u l t  of t h i s  b e l i e f ,  t he  s ta ined  g lass  window had a 
very s p e c i a l  s ign i f i cance ,  not  only as  t he  divine l i g h t ,  but 
as a way of br inging the  sc r ip tu re s  much c loser  t o  r ea l i t y .  1 
The e a r l y  work, which had its or ig ins  i n  Constantin- 
op le ,  w a s  known as cloisonn; (enameling). It bears a s t r ik -  
ing resemblance t o  t h e  mosaic form of s ta ined  glass  i n  which 
d i f f e r e n t  a reas  of colored t i l e  were separated by s t r i p s  of 
metal ,  soldered edgewise t o  t h e  groundwork, much as  the 
p i eces  of g l a s s  are separated In a window. 2 
This enameling of g l a s s  was developed i n  the  Eighth 
and fo l lowlns  cen tu r i e s ,  and was brought t o  Venice by 
I,:edlterranean t raders .  The process vas introduced in to  
France during t h e  Tenth Century by a colony of Venetians. 3 
In order  t o  produce s ta ined g lass  ~rindows during 
t h e i r  e a r l y  development, the  two e s sen t i a l s  of f l ex ib l e  
l e ~ d  ~ r m ~ t u r e s  m d  w e ~ t h e r - r e s i s t s n t  pa ln t  were necessary. 
l ~ o h n  Baker En l i s h  Stained Glass (h'ew York: H. 3. 
,& -A b r ~ m s ,  Ino., 1960), p.  
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The p a i n t  used w a s  a Inixture of i ron  oxide and low melting 
po in t  g l a s s  as  a f l u x .  1 
The methods employed i n  t he  manufacture of g lass  were 
based on Diversarum A r t i u m  Schedula, a book wri t ten  by the 
monk, Theophilus, i n  t he  Tenth Century. 2 
Ear ly  medieval g l a s s  w a s  produced by two methods 
known as "Muff and Crown 
The Muff craftsman began by gathering molten glass 
on t h e  end of a blowing pipe; then it w a s  blown i n t o  a sphere, 
being manipulated by swinging and twis t ing it i n t o  a long 
sausage shaped balloon. The top and bottom were then opened 
t o  form a cy l inder  which w a s  s p l i t  lengthwise w i t h  a hot 
i ron.  3 
The g l a s s  was placed in a cooling chmber mown as 
an annealing oven where it was allowed t o  cool and f l a t t e n ,  
forming a shee t  of uneven thickness. These sheets  were about 
f i f t e e n  by twenty fou r  inches, o r  about the  same s i z e  as 
those  produced today. 4 
The Crom method consisted of forming a s m a l l  bubble 
on t h e  end of the  blowing pipe and then t r m s f e r r i n q  it t o  
an i r o n  rod. A t  t h i s  time R hole was made i n  the  end of 
t h e  bubble. By s p i n n i n ~  and whirling the  rod i n  h i s  hands, 
t h e  araftsman opened the bubble in to  a c i r cu la r  d i sc  some 
twenty four  inches i n  diameter, th ick  i n  the  center  and thin- 
n e r  around t h e  edges. 1 
To d e t e c t  which method of manufacture w a s  employed 
i n  making t h e  g l a s s ,  one should determine the  pa t te rn  formed 
by t h e  small bubbles within the  glass.  ?hen the  pat tern  was 
c i r c u l a r ,  t h e  g l a s s  w a s  Crown. When the  pa t te rn  w a s  pa ra l l e l ,  
t h e  g l a s s  w a s  Muff. TWO methods h o r n  as Pot-metal and mash- 
ed were employed in  t h e  manufacture of colored glass.  Pot- 
metal glass w a s  colored throughout, whereas f lashed glass  
had a colored coat  on one s i d e  only. Originally, the flashed 
g l a s s  w a s  used t o  make a more t ranslucent  ruby g lass ,  s ince 
pot-metal g l a s s  would have been much too dark. Later,  other  
methods were usedm2 
The g l a s s  was colored by adding meta l l i c  salts t o  
t h e  mater ia l8  used i n  making white g lass ,  which, due t o  
sand impurity, had a green t inge when these metal l ic  salts 
were omitted. 
Various m e t a l l i c  oxides such as copper f o r  creat ing 
ruby o r  red; cobal t  f o r  blue; manganese f o r  purple, and 
i r o n  f o r  green and yellow, were used as the coloring ~ e n t s  
f o r  t h e  g lass .  Durlng the   ourt tee nth Century, s i l v e r  salt 
came i n t o  use as a coloring agent, making a wide range of 
c o l o r  from yellow t o  orange possible i n  one piece of glass.  
l n i d . ,  p. 22. 21bid. -
31bid. - 41bid., - p. 87. 
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Early sources of des lgn. One r e a l i z a t i o n  concerning - 
e a r l y  s t a i n e d  g l a s s  windows w a s  t h a t  t he  window was not  only 
deco ra t i ve ,  bu t  w a s  a l s o  a media f o r  moral and re l ig ious  
teachings  t o  t h e  l a r g e l y  i l l i t e r a t e  masses. 1 
The v a r i e t y  of sub j ec t  matter  In ea r ly  windows was 
l i m i t e d  mostly t o  r e l i g i o u s  themes. With t he  advent of the 
Four teenth  Century, hera ldry  became an important p a r t  of the  
s t a i n e d  g l a s s  window i n  England. Heraldry w a s  the  method 
of de sc r ib ing  a person's  i d e n t i t y  by t he  use of a sh i e ld  o r  
Coat of Arms as they a r e  sometimes ca l l ed  today. The sh ie ld  
i d e n t i f i e d  t h e  family as our surnames i den t i fy  us. The 
s h i e l d  was pos i t ioned  In t he  cen te r  of t he  window with white 
o r  l i g h t  colored g l a s s  surrounding it. A l a t e r  development 
i n  h e r d d i c  des ign was brought about by t he  des i re  of t he  
donor t o  have himself p ic tu red  within t h e  wlndow. Unti l  t he  
e a r l y  S ix teen th  Century, heraldry was the  dominant design 
i n  s t a i n e d  g l a s s ,  2 
Religious sub j ec t  matter  was taken mainly from the  
Vulgate,  t h e  vers ion  of t he  a i b l e  s t i l l  in use by the  Roman 
Catho l ic  Church today, but durlng the  l a t e  Gothic period, 
t h r e e  o t h e r  books: t he  B ib l i a  Panperum, Speculum Rumanae 
S d v a t o r i u s  and Legenda Aurea, were used. The l a t t e r  book 
lTbid. ,  - p. 27. 
2 ~ d w ~ r d  L i d e l l  Annitwe,  Stained Glass (Newton, 
i~!assachusetts: C. T. Brmford C o n ~ w ~ ,  1- p. Q4. 
conta ins  accounts of the  l i v e s  of the  s a in t s .  1 
Two types of design Were ava i lab le  t o  the  designer 
of a s t a i n e d  g l a s s  window: one, a pa t t e rn  of color on a 
white quarry  background o r ,  two, a f u l l  color  treatment, which 
c o n s i s t s  of p lacing l i g h t e r  O r  contras t ing colors  on a  dark 
background. 2 
G r l s a i l l e .  Many windows use what was known as 
G r i s a i l l e  (which l i t e r a l l y  means t o  pa in t  grey) which em- 
ployed a crosshatched o r  continuous pat terned background 
o f t e n  wi th  a l ea f  p a t t e r n  similar t o  seaweed. A problem in 
planning a G r i s a i l l e  window w a s  t h a t  no spec i f i c  subject  w a s  
3 gene ra l ly  used. 
The a r c h i t e c t u r a l  s t y l e  of the building f o r  which the 
8 t ~ i n e d  g l a s s  was being designed must be a p a r t  of t he  con- 
s i d e r a t i o n  In t h e  design. 4 
The s i z e  of t he  building should deternine the  pro- 
p o r t i o n  of t h e  window t o  complement t he  s t ructure .  This Was 
a l s o  true of t h e  r e l a t i o n  of one rrindow t o  another. 
m l o r .  In many cases, the  subJect  would determine 
t h e  co lo r  t int  of t he  s ta ined  g l a s s  t o  be used. Place- 
ment of one co lor  next t o  another must be done with as 
l ~ a k e r ,  2. Gw, pa 29. 
2 ~ i t a g e ,  2. G. , P. 86. 
31bld.. - p. 91. i d .  - p. $3. 
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from a d i s t a n c e  two co lo r s ,  such as red  and blue merging i n to  
pu rp l e  can change t h e  e n t i r e  e f f e c t  of a p a r t i c u l a r  area. l  
Sketch. The f i r s t  a c t u a l  design s t e p  i n  producing 
t h e  window was t h e  ske tch ,  which w a s  achieved through drawing 
t h e  o u t l i n e  of t h e  window on a good q u a l i t y  paper o r  board. 
The p o s i t i o n  of t h e  ho r i zon t a l  support  bars should be drawn 
i n  t o  match s t r u c t u r a l  requirements with the  ove ra l l  sketch 
d r a m  t o  a s c a l e  of one inch t o  a  foot.' 
Once t h e  p r e c e d i n ~  bas ics  had been completed, it w a s  
then  decided if t h e r e  would be a white border around t h e  edge 
of t h e  window. There should be a white border with a  full 
c o l o r  window because t he  window w i l l  s tand out  f ron  the  
s t r u c t u r e ,  no t  blend i n t o  i t . 3  
Af te r  t h e  border  dec is ion  has been made, the  sketch 
should  be done i n  a d e t a i l e d  enough manner t o  obta in  t he  de- 
s i r e d  e f f e c t  of t h e  f i n i shed  window. 
EJarc Chagall, In  h i s  Simeon window of the Jerusalem 
Window group, used penc i l ,  pen and India ink i n  h i s  f i r s t  and 
second sketches.' (eee  Figures 1 and 2 )  
The f i r s t  co lo r  sketch w a s  produced i n  watercolor; 
t h e  next  i n  co l lage  and ink, with the  f i n a l  In gouache and 
co1lae;e. Chagall used a g rea t  dea l  of freedom In these 
ske tches ,  never l o s i n g  s i g h t  of t h e  movement he wanted t o  ob- 
t a i n  i n  t he  completed win do^.^ ( see  Figures 3,  4 and 5) 
Cartoonlnq. A template must be made of the actual  
s i z e  of the  window. Once the  template was completed, it w a s  
placed upon a p iece  of cartoon paper which w a s  cut t o  obtain 
t h e  i d e n t i c a l  s i z e  of t he  template. Once the sketch had been 
enlarged on the  cartoon paper, allowances were made f o r  the 
support  bars.  The coloring was now begun. 3 
Assuminq t h a t  the  designer would pa in t  the window 
g l a s s  i n  t h e  final window, a corn~letely f in ished color 
car toon WRB no t  necessary. If the paint ing was t o  be done 
by m o t h e r ,  every d e t a i l  should be f in ished so  as t o  avoid 
any quest ions  on co lor  and desisn. 4 
The cu t l l ne .  With the  cartoon conpleted, the  cu t l lne  
-
from whioh the  individual  pieces of g lass  would be cu t ,  
l ~ e m  Laymarie, Jerusalem Wlndows 3 Chagall (Wer York: 
B r ~ z i l l e r ,  Inc., 1962), p. 31. 
c i t . ,  p. 3 ~ r m i t w e ,  z. -
- .- 
s n c l l .  F i ~ u r m  , .- photograph of the preliminary pc -----, 
m d  India  Ink slcetch by :!arc Cha_~all. 
Figure 2. A photograph of the subsequent penoil, pen 
and India Ink sketch by N R ~ G  Chagall. 
Figure 3. A photograph of a prelim in^ color sketch 
by Maro C h ~ g a l l .  
Figure 4. A photograph of the f ina l  oolor  sketoh by 
Karo Chagnll. 
Figure 5. A photograph of the completed Simeon window 
by Mara Chagdl. 
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w a s  made. 1 
Transparent t r a c i n g  l i n e n  w a s  used, r a t h e r  than reg- 
u l a r  t r a c i n g  paper because it was not  as f r ag i l e .  F i r s t  t he  
t r a c i n g  l i n e n  was placed upon t h e  cartoon and then l l n e s  were 
drawn on t h e  l i n e n  where t h e  leading l i n e s  of the  cartoon 
e x i s t .  These l i n e s  determined where t h e  g l a s s  would be 
cu t .  2 
Cuttine;. The method of cu t t i ng  g l a s s  s t a r t e d  with 
t h e  ~ D i v i d I n g f v  i ron.  The following descr ip t ion  by John Baker 
is e x c e l l e n t  : 
"Heat i n  t h e  f i r e ,  the  d iv id ing i ron ,  which 
should  be t h i n  In every p a r t ,  but th icker  in the  
extremity.  When it is  red  hot  i n  the  th icker  p a r t ,  
apply it t o  t h e  g l a s s  you wish t o  d iv ide ,  and soon 
the  beginning of a crack w i l l  appear. I f  the g lass  
should  be hard,  moisten it w i t h  s a l i v a  with your 
f l n q e r  i n  t h e  p lace  where you had applied the  iron. 
As soon as it is  cracked, draw the  i ron  in the  
d i r e c t i o n  i n  which you wish t o  d iv ide  the  g lass ,  
and R crack w i l l  fo l low the  iron. A l l  t he  pieces 
h a v l n ~  been thus  divided,  take the  groslng which 
should  be a palm long, bent back a t  each end, w i t h  
which you can smooth and f i t  together  a l l  the  pieces,  
each in i ts place. 
Acidlng. Aoidlnq was required if there  w a s  such a 
small areR of g l ~ s s  t h a t  t o  lead  it would have made it im- 
p o s s i b l e  t o  see. 4 
l 1 b i d  • , Pm 123. 2 ~ b i d .  - 
J~aker,  2. c., pp. 23, 24. 
4ArmitWe, 2. e. p. 132. 
was the most otmious example, s ince in  the 
s h i e l d  some of the  colored areas were small indeed. T h e  
f o r  example, golden l i o n s  surrounded by ruby glass within 
a sh i e ld .  The o r i g i n a l  g lass  was a l l  red. The artist  used 
a b lack  ~ runswick  enamel t o  paint  out the area t ha t  he did  
n o t  want t o  be exposed t o  the ac idml  
Af te r  t he  pa in t  was completely dry, hydrochloric 
a c i d  w a s  poured over the  g lass  u n t i l  it w a s  covered by a 
g rey i sh  f i l m .  This f i l m  w a s  removed by cotton or  wool, 
used as a swab, i n  order  t o  allow the  acid t o  work. Once 
t h e  a c i d  had removed the  ruby color,  the  glass was washed 
i n  co ld  water. Depending upon how long the glass w a s  l e f t  
i n  t h e  ac id ,  a shade from yellow gold t o  white would remain. 
The a a l n t e d  area was scraped off with a h i f e . 3  
Traclnq - and paint ing.  As soon as the glass had been 
c l e m e d  with a deqreasing agent, the pieces of g lass  were 
l a i d  on the  cmtoon ,  from which the design would be t raced 
on t h e  g lass .  This i s  known as t rac ing and described the 
l i n e  work ~s d i s t i n c t  from the  shading used l a t e r  on the .  
p a i n t i n g  process. 4 
The so lu t ion  used f o r  t rac ing Was a thinned 
v e r s i o n  of t he  regu la r  paint.  5 
l ~ b l d .  -
%aker, =. a. P. z4. 5Ibid. 
mis pa in t  was a mixture of copRer o r  i ron oxide 
f in el^ pulverized s o f t  g lass  t o  ac t  as a flux. 
~n order to 
darken the mixture, s m a l l  b i t s  of i ron were added. Once the 
mixture W a s  f i n e l ~  ground, wine was added t o  l i qu i fy  i t ,  
making it ready f o r  use.1 
A c l e a r  g l a s s  f or  ease l  was placed over the car- 
toon where the  individual  pieces of g lass  were l a i d  with 
spaces  between them t o  allow f o r  the leading l ines.  Each 
p i e c e  w a s  adhered t o  the  la rge  glass  form w i t h  beeswax o r  
some o t h e r  e a s i l y  removable compound. Lead l i nes  were then 
pa in t ed  on t h e  reverse  s ide  of the  glass  easel  t o  approximate 
t h e  f i n i s h e d  window. 
The nex t  s tage  was the  actual  painting where the 
paint  was mixed and what was known as a matt was applied 
t o  t h e  p lass .  This is  quite s imilar  t o  drawing w i t h  white 
cha lk  o r  charcoal  on brown paper. One by one, the pieces 
of g l a s s  were oovered with an even wash of paint u n t i l  a l l  
t h e  pieces  w e r e  f in ished,  at which tlme they were removed 
from t h e  e a s e l ,  placed on f i r i n g  t rays  and f i r ed  i n  a 
The ps in t inq  and f i r i n g  process was repeated a s a h  a f t e r  
t h e  g l ~ s s  hnd cooled. irsually only paintings 
a r e  necessary. 3 
F l r i n ~ .  Before the f i r i n g  of W glass* the hmdlless 
11bid. - 2 . m i t w e ,  2. - o i t m ,  P- 13s. 
31bid. - 9 P O  139. 
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of t h e  glass must be knovm. The harder  the  glass, the  c l o s e r  
t o  t h e  h e a t  t h e  g l a s s  should be placed. The metal f i r i n g  
t r a y s  i n  which t h e  g l a s s  w a s  placed were f i l l e d  with de- 
m o i s t u r i z e d  p l a s t e r  of P a r i s ,  hardened t o  a smooth surface.  1 
The g l a s s  was placed i n  a pre-heating box before it 
w a s  p l a c e d  in t h e  k i l n  f o r  f i r i n g .  F i r ing  time was usua l ly  
twenty minutes  o r  u n t i l  t he  g lass  was red  h o t e 2  
After f i r i n g ,  the  g lass  was removed from t h e  k i l n  and 
p l a c e d  i n  an anneal ing chamber t o  cool f o r  at  l e a s t  t e n  
hours .  The purpose of the  annealing chamber w a s  t o  assure  
p r o p e r  coo l ing  s o  t h a t  the  g l a s s  would no t  crack o r  bubble. 
The p a i n t i n g  and f i r i n g  processes were again repeated t o  
a s s u r e  l a s t i n g  c o l o r  and design within t h e  g lass .3  
L e e d i x  - and cementing. !To assure proper leadlng  
and cementinp, t h e  c u t l l n e  was l a i d  on t h e  g laz ing  bench 
and s e c u r e d  wi th  drawing g ins ,  otherwise known as cobbler 's  
nai ls .  ?'Text wood s t r i p s  about one and one ha l f  inches 
wide ware s e t  and n a i l e d  along the base and s i d e  of t h e  
c u t l i n e  f i v e  s i x t e e n t h s  of an inch away f r o a  t h e  outs ide  
e d ~ c  of t h e  c u t l i n e  t o  allow f o r  the  leading of the  g lass .  
4 
D u r i n ~  t h e  e a r l y  h i s t o r y  of the  s t a ined  g l a s s  wlndow, 
the l e n d  was poured i n t o  a form and e i t h e r  hollowed out by 
make a space i n to  which the gla'ss would be inserted. In the 
assembly of the  window, these lead pieces were, and s t i l l  
a re ,  approximately one h a l f  inch i n  width. 1 
The f i r s t  piece of lead was worked around the corner ' 
s e c t i o n  of g lass .  Nails were then tapped In around the 
2 sides t o  hold the  glass into place. This procedure .continued 
waob 4 - 1 1  
with e ~ o h  piece of qlms until the  window o r  l i g h t  (as it 
is sometimes referred t o )  was completed. The fewer cuts and I 
eolderinus  of the lead tha t  were made, t h e  more beauty and 
strength the window possessed.  3 
Onoe the lead was cleaned around eaoh piece of glass 
by soraplnp;, the window was ready to be soldered together, 
In t h e  oementing prooess where t h e  glass was cemented I 
i n t o  t h e  l e ~ d ,  the  glue WRS composed of f ive  parts of powdereO I 
"rbid. 
-
w h i t i n r ~ ,  f o u r  p a r t s  of f i n e  p l a s t e r  of pa r i s ,  two parts of 
driers 9 one part of lamp black and one half  of a p a r t  of 
red lead .  This  was mixed and %oi led  l inseed  o i l  was then 
added. Once t h e  mixture Was thinned t o  a porridge-like con- 
s i s t e n c y ,  it was spread i n t o  the crevices between the  l ead  
and glass and allowed to dry f o r  four  o r  f i v e  days. Upon 
complet ion of t he  window, it was Installed.' 
Since t h e  t e chn i ca l  aspects  of the leaded s ta ined 
glass windows have been explained, one can have a g r ea t e r  
unders tand ing  of t h e  experiences of Marc magall i n  the  ere- 
ation of the Jerusalem Wlndows and the  John D. 9ockefeller 
Xernorial Vlndow. 
Berein are photographs of t h e  pre l in inary  sketches 
and d r ~ ~ i n ~ s  f o r  t h e  Simeon Window of the  Jerusalem Vindow 
p;roup and t h e  completed Simeon and 9ockefel ler  memorial 
windom. 
The Rockefe l le r  lfemorial Window, which is s e t  i n  the  
ram wall of the  Chion Church of Pocantico R i l l s  Fn New Xork 
s t a t e  is R marvelous example, not only of ~haeall's me- 
~ t i ~ i t y ,  but of what i s  and can be done i n  leaded 
g l ~ s s  today. 
The s t o r y  of t h e  window's c r e ~ t i o n  was one of a 
aratsful c o n q r e ~ a t l o n ,  md n tpllented, inspired nrtistg 
%bid -* 9 D. 149. 
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a f t e r  having been asked by i3r. and Krs. David Rockefeller t o  
do t h e  window i n  1961, began sketches of the Good Samaritan 
theme, chosen by t he  representat ives of the congregation as 
an appropr ia te  theme t o  describe Xr. Rockefeller's l i f  e-long 
c reed  of s e rv i ce  t o  God and mankind.' 
photographs and dimensions of the church were sent  
t o  Chagall s o  t h a t  he would have a be t te r  understanding of 
t h e  advantages and l imi ta t ions  i n  the creation of the window 
which would measure f i f t e e n  f e e t  a t  the apex and be nine 
f ee t  wide. 2 
In Apri l  of Nineteen Sixty Three, Mr. and Mrs. Chagall r 
I 
came t o  Pocantico H i l l s ,  bringing w i t h  them the preliminary I 
3 ske tches  f o r  t h e  window. 
Upon re turn ing  t o  h i s  studio i n  Vence, France, he 
4 t completed the  cartoons and f i n a l  sketches. i 1
A t e l i e r  Jacques Simon i n  Reims was selected t o  make i 
the plaes  and t he  window under the close supervision of 
C n ~ q ; ~ l l  with t h e  h e l p  of Charles Farq, the head of the studio,  
who had worked with Chagal l  t o  produce the inspir ing Jerusalem 
Windows. Once the window had been formed, Chagall painted 
t h e  ~ 1 ~ 8 s  depict ing the Good Samaritan comforting a t rave le r  
and t a k l n ~  an ln jured m a n  in to  an inn, the Angel of Goodness 
l ~ n i o n  Church of pooantlco H i l l s  "The Abby Aldrich 
300kef e l l e r  m d  The ~ o h n  Dm 3ockef e l l e r  ::emorid Window m ,  
( P O C R ~ ~ ~ C O  H i l l s ,  New York: Union Church, 1965), Pm 4. 
22 
a t  t h e  Descent from the  Cross, and h i s  f igures  of animals, 
b i r d s  and f lowers .  1 
The window was completed In August of Nineteen Sixty 
Four.  It w a s  then  dismantled f o r  shipment t o  Pocantico 
H i l l s  where Charles Marq supervised the  i n s t a l l a t i o n  of t h e  
window i n  t h e  church, even though Chagall w a s  i n  Pocantico 
 ills at  t h e  time. 2 
The i n s t a l l a t i o n  w a s  completed by the  middle of 
September wi th  Chagall having t h e  s a t i s f a c t i o n  of seeing 
it i n  i t s  proper  s e t t i n g  and showing t o  f u l l  advantage t h e  
3 . ' v i b r a n t  c o l o r s  f o r  which he is famous. 
Many people have remarked on the  beauty of t h e  window, , .  
4 but no he resay  can t ake  the  ?lace of seeing t h e  window 
f i r s t h m d  and beinp: inspired by t h e  co lor  and imagination 
t h ~ t  nre R part of t h e  e n t i r e  window. ( see  Figure 6 )  
tiow, In t h e  Twentieth Century, a century of great 
ad.vmces,  t h e  art of s t a ined  glass has been revived, as 
e x e n p l i f l e d  by Chaqallvs windows and by the  new method of 
set tin^: t h i c k  s lab  glass i n  concrete. 
The edvantnges of t h i s  nethod include the e l l m l n ~ t i o n  
O f  p n i n t l n ~ ,  lending  and ceaentlng, thus reducing t h e  cos+,. 
Figure 6 .  A photograph of t h e  John D. Rockefeller 
Memorid ';rindow by I ' i~r0 C:?q~ll. 
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As in leaded stained glass ,  the primary s tep  w a s  one 
of making a sketch of the whole window or  panel scaled one 
inch t o  t h e  foot.  Each panel was composed of sections usual- 
l y  no t  any l a r g e r  than about two f e e t ,  s i x  inches square. 1 
A present  day example is the F i r s t  Presbyterian 
church of Stamford, Connecticut i n  which sections were f i t t e d  
i n t o  a panel of which there were one hundred and f i f t y  two 
including those of so l id  concrete. The height of the panels 
w a s  s i x t y  f ee t .  Their combined length of two hundred and 
t h i r t y  fou r  f e e t  made t h i s  a magnificently large work of 
s t a ined  g lass .  2 
The a rch i t ec t ,  Wallace K. Harrison, who designed the 
church, a l s o  designed the windows. The designs, and templates 
of t h e i r  s i z e ,  were sent  t o  France where Gabriel Loire of 
Chartres was commissioned t o  do the windows. Loire used 
e i ~ h t y  s i x  d i f f e ren t  shades of inch thick glass ,  del iberate ly  
chipped t o  obtain a prismatic e f fec t  when s e t  Fn the  concrete 
of t he  f in i shed  window. All to ld ,  there were twenty thousand 
pieces of t h e  inch thick glass. 3 
Before s e t t i n g  the glass in  conorete, the cartoon 
8nd two cu t l ines  were made first. One cut l ine ,  on th ick  
2 ~ l r s t  Presbyterinn Church, nInformation Sheetn, (St- 
fo rd ,  Connectieut: F i r s t  Presbyterlan Church, 1964), p. 1. 
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paper  o r  l i n e n ,  w a s  used f o r  the  c u t t i n g  of the  g lass .  The 
o t h e r ,  on t h i n  paper w a s  used f o r  p lac ing  t h e  cu t  g l a s s  and 
pouring t h e  cement around t h e  g lass .  Thin paper w a s  used f o r  
t h e  second template because it produced fewer and smaller  
wr ink les  when t h e  concrete  was poured upon it.' 
A wooden frame, which could l a t e r  be taken a p a r t ,  w a s  
made t o  con ta in  t h e  concrete  and form t h e  in te r lock ing  edges 
of t h e  s e c t i o n .  2 
The t h i c k  l i q u i d  concrete w a s  made of one p a r t  cement 
t o  t h r e e  p a r t s  of very f i n e  sand. It w a s  b e s t  t o  do t h e  
complete pouring opera t ion  on a v i b r a t i n g  t a b l e  t o  make 
c e r t a i n  t h e  cement f i t t e d  In to  a l l  of the  crevices .  3 
The wooden frame was removed a f t e r  t h r e e  days of 
drying. A t  t h i s  time, any cement t h a t  had covered t h e  g l a s s  
w a s  s c raped  o f f .  The panel w a s  l e f t  t o  dry th ree  weeks. 
Once i t  was dry  t h e  outs ide  sur face  was pain ted  with a water- 
proof s o l u t i o n .  4 
The completed sec t ions  i n  the  Stamford F i r s t  Presby- 
t e r i a n  Church form t h r e e  a b s t r a c t  designs. One dep ic t s  t h e  
Cruc i f ix ion ;  another ,  t h e  Resurrection; and t h e  t h i r d ,  t h e  
t each ings  of Chris t .  5 
The e f f e o t  on going from the  dimly lit narthex where 
lArmitage, 2. -= c i t  ' p. 158. 
2 ~ b i d  * p. 160. 31bid. -
5 p r e ~ b ~ t e r l 8 . n  Church, 2. G. , p. 6 .  
26 
t he  deep blues of the  window of Fnrlst9s teachings gave a 
f e e l i n g  of reverence t o  the viewer, t o  the sanctuary w a s  a 
r eve la t ion  of God's Glory. The en t l re  nave w a s  l i k e  a 
huge multi-colored jewel due t o  the e f fec t  of the stained g lass  
which extended from t h e  f loor  t o  the ce i l ing ,  completely en- 
c i r c l i n g  t h e  people below. In t h i s  sanctuary, the overpower- 
ing beauty of t he  s ta ined  glass  helped one r ea l i ze  the worth 
of man. (See Figure 7 )  
The most noticeable difference between the leaded and 
concrete types of s ta ined glass  is due t o  the thickness of 
the  g l a s s  s e t  i n  the concrete compared t o  the thinner g lass  
i n  a leaded window. The prismatic qua l i t i e s  obtained from 
t h e  t h i c k ,  chipped glass  as seen in  the Stamford church made 
each color  ehlne l i k e  the sun on a bright  day. Even though 
leaded g l a s s  1s beaut i ful  and can be a s to ry  t e l l i n g  window, 
however, t h e  v ibran t  qua l i t i e s  of the concrete s e t  g lass  are  
unpara l le led  i n  any leaded stained glass window. 
111. SI?VLATZD STAINED GLASS 
In addi t ion t o  the two types of s tained glass  previous- 
l y  d iscussed,  another,  muoh l e s s  expensive method has been 
Used by artists. This  method r e su l t s  i n  what is cal led  
Frengosi simulated s ta ined glass. 1 
1 ~ u t h  Case Alrny, Simulated Stained Glass - f o r  Amatuers, 
(Mew York: Hnrper m d  Brothers, 1 9 m  1.
I 7 .  11 pl~otop;rnpi~ of the >:nrthe.u n indor~  i n  t : ~ e  
F i r s t  Pre~byter im c h u r c h ,  Simford, Connectiout, 
Webster's de f in i t i on  of the verb t o  simulate is 
" to  assume o r  have the  mere appearance of ,  without r e a l i t y w .  
 his d e f i n i t i o n  per fec t ly  describes the Frengosi method. 1 
Due t o  i t s  hammered appearance, the most a t t r a c t i v e  
g l a s s  used i n  t h i s  method is  Velvex Glass, manufactured by 
the  Blue Ridge Glass Company and dis t r ibuted by Libby Owens 
Glass Co. 2 
The approved paint  used i n  t h i s  method w a s  Prang 
Dek- All w i t h  Dek- A l l  Transparent Mix, but where not  avai lable ,  
tube o i l  co lo r s  have been used. With Dek-All paints  drying 
time has  been speeded up by use of a home oven, following 
t h e  d i r e c t i o n s  on the  paint  container. 3 
The design process of sketches and cartoons recommend- 
ed I s  about the  same as with leaded m d  concrete s ta ined 
!Jith the  cartoon ~ d h e r e d  t o  the reverse s ide  of the  
Velvex g l a s s ,  paint ing begins and with  one exception the  
p a i n t  app l ied  i n  the  sane manner as i n  the paint ing of leaded 
g l ~ s s .  However, only one coat of paint need be applied as 
Compared with two applicat ions f o r  the leaded glass.' 
The s i n u l a t  ion of leading l i n e s  w a s  accom~lished by 
S t e n c i l  of black build in^ peper, a lso  mown as  tar paper, 
l!~lebster,  Websterts ?Jew World Dictlonnry (Sew York: 
'plorld Publlshinr:  Cofimnny, lv), p. 1360. 
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and sheathing paper glued t o  the glass.  
~laock polymer color 
has a l s o  been used providing the glass has been completely 
cooled a f t e r  removing it from the oven. 1 
N o  PAINTmGS OF I. RICE PEREIRA 
A c lose  re la t ionship  ex i s t s  between leaded glass, 
concrete  g l a s s ,  simulated glass ,  the  paintings of Irene Rice 
Pe re i r a ,  who pa in t s  on glass ,  and t h i s  project  which consists  
of t i s s u e  paper and paint  on c lear  p las t ic .  
Miss Pe re i r a l s  work can be bes t  described, i n  part, 
by a romantic, mystic fee l ing  f o r  l i g h t  she has held since 
childhood. H e r  knowledge of abst ract  art and modern physics 
and mathematics has enabled Miss Perei ra  t o  palnt  l i g h t  and 
space i n  a way t h a t  no other artist  has yet  been able t o  
achieve. 2 
According t o  John I. H. B u r ,  " l ight  is t h e  element 
t h a t  g ives  human meaning t o  the vas t  reaches of the  four 
d hens  i ona l  world i n  which Z i s s  pereira 's  abstract ions are 
charted. "3 
On h e r  way t o  Europe i n  1931, she sketched machine 
forms which, through fur ther  development, l ed  t o  the present 
nbs t rac t ions  on glase which she  s t a r t ed  painting i n  the early 
2 ~ o h n  I. H. anur, Loren MacDer, J. Rice Pereira,  
(New York: :Snitney ;:usem of . l a e r i c ~ ~  Art by i.nenlll.m, 1953), 
Nineteen For t ies ,  1 
According t o  i<iSs Pe re l r ags  geometric, s c i e n t i f i c  
and e s t h e t i c  theory,  she "seeks t o  f ind p l a s t i c  equivalents 
f o r  t h e  revolut ionary  discoveries i n  mathematics, physics, 
biochemistry and radio-activity." '  She does not s t a t e  how 
t h i s  goa l  is  t o  be achieved. It could be an Impossible goal! 
It is d i f f i c u l t  t o  describe the  areas of space in 
a P e r e i r a  pa in t ing  s ince  they are so ambiguous, but never- 
t h e l e s s  t he se  same a reas  a r e  a great  pa r t  of the  moving force 
tha t  make he r  pa in t ings  the  dynamic works t ha t  they a r e m 3  
The p r i n c i p a l  shapes i n  her paintings are  the  rec- 
t a n g l e ,  t r apezo id  and parallelogram. These shapes are  painted 
on s e v e r a l  shee t s  of g l a s s ,  usually three  o r  four,  i n  varying 
pos i t i ons .  Once the  paint ing was complete, the  layers  of 
elass were placed,  one over another, t o  achieve the f i n a l  
r e s u l t  of he r  miraculous spac i a l  relat ionships.  4 
Accordiw t o  3aur,  the  "spa t ia l  relat ionships can 
c h w e  abrup t ly  before one's eyes, much as a hidden image 
appears  f o r  R nonent from a h i l l  and then is  l o s t  again. 
Th i s  t rea tment  of m a c e  imparts a romantic tension t o  her 
o therwise  concrete forms o r  images, " 5  
IIiss Pere i r n l  s paint ings a re  never planned i n  advance, 
F i ~ u r e  8. A painting by Irene Rioe Pereira. 
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but emerge on t h e  canvas as her inner feel ings d ic ta te .  1 
This method of Instant painting, as  it  s h a l l  be 
c a l l e d ,  allows Miss Pere i ra  t o  paint  i n  a fresh,  unhindered 
manner without cU.mbersome drawings or  photographs t o  follow. 
Even though it i s  the  artist 's prerogative t o  change h i s  
work o r  h i s  mind at w i l l ,  many a r t i s t s ,  f o r  some unexplained 
reason ,  f i n d  they must continue a work from the preliminary 
. 
ske t ches ,  never considering a change. 
Her pa in t ings  can be compared with stained glass 
mainly because of the  paint ing on glass. There the  similar- 
i t y  ends. M ~ S S  Pere i ra ' s  work h in t s  a t  present day Op Art 
due t o  t h e  amazing and many times ambiguous spa t i a l  relat ion- 
sh ip s  wi thin  h e r  works. 
V. COLLAGE Ol? PLASTIC 
The c r e a t i v e  aim of t h i s  project  was t o  achieve an 
e s t h e t i c a l l y  ooherent th ree  dimensional arrangement of c lea r  
p l a s t i c ,  colored t i s s u e  paper and palnt  in the fabricat ion 
of f o u r  col lages .  These arrangements of one colored shape 
upon m o t h e r  o r  one oolor  placed next t o  mother gave the 
appearmce  of movement through the lntetplay of oolors. 
The l i g h t ,  co lo r s  and depth lended t o  the three dimensional 
e f f e a t  of the collages.  
The colored shapes and painted areas advanced o r  
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receded depending upon t h e i r  placement and, i n  some cases,  
depending upon the  viewer. The reason f o r  using non-objective 
designs w a s  t h a t  each time the  works were viewed a  d i f f e r en t  
i n t e r p r e t a t i o n  by the  viewer might evolve. 
The mater ia ls  f o r  these collages, aside from the  
sketching mate r ia l s ,  were colored t i s sue  paper, Liquitex 
polymer p a i n t  and c l ea r  p l a s t i c ,  the  thickness of a  pane of 
window g l a s s ,  which w a s  decided upon ra ther  than glass  be- 
cause of i ts g rea t e r  adaptabi l i ty  and superior re f rac t ive  
values.  The use of e i t h e r  g lass  o r  c lea r  p l a s t i c  allows 
t h e  artist t o  work on both s ides  as compared t o  an opaque 
su r f ace  such as  i l l u s t r a t i o n  board o r  canvas. 
In order  t o  a f f i x  the  t i s s u e  t o  the  p l a s t i c ,  Liquitex 
Polymer P:edium was used because t h i s  material  d r i e s  rapidly,  
evenly m d  c lear .  In addition, t h i s  nediua was used as a  
final varn ish  once the collages were completed. 
The Liquitex Polymer colors i n  the g lass  containers 
were ~ p p l i e d  t o  the  d r ied  t i s sue  t o  enhance the overal l  move- 
ment and i n t e r e s t  within the work through the  opaque color- 
ing m d  l i n e  painting. 
me nctual  process of creat ing the  four collages w a s  
begun wlth a group of approximately f i f t e e n  sketches of 
which four were chosen f o r  execution. 
The co lor  se lec t ion  was chosen th rowh n t r ial  of 
one c o l o r  next  t o  o r  superimposed upon another. 
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Having s e l e c t e d  the  sketches and t he  colors ,  t he  f irst  
s t e p  i n  t h e  product ion of the  col lage was t o  clean the plas- 
t i c  wi th  a s o f t  c l o th ,  using a mild soap and warm water 
s o l u t i o n .  ( s e e  Figures 9,  10 ,  11 and 12) .  This had t o  be 
done before t h e  t i s s u e  could be cemented t o  t he  p l a s t i c .  
Next t h e  va r ious  shapes t o  be used i n  t he  design were 
c u t  from t h e  colored  t i s s u e  and placed on t h e  p l a s t i c  f o r  
t h e  d e s i r e d  arrangement. 
w i th  a s o f t  s a b l e  I 
t i s s u e  w a s  placed upun 
The Liqu i tex  Polymer Medium was applied t o  the  p l a s t i c  
ce t he  medium w a s  spread, t he  
d adhered through the  rubbing of 
t h e  artist 's f ingc 
c a r e  was exercisec 
surface of t he  t i ssue .  Great 
5 oper 
. - 
a t i on  as t h e  t i s s u e ,  
e e p e c l a l l y  when wec, was very f r a g i l e  and e a s i l y  torn. 
m e  t i s s u e  d t o  e i t h e r  t he  f ron t  o r  back was F 
o f  t h e  p l r r s t i c ,  ?-elpending upon t he  e f f e c t  t h a t  was desired. 
Yhen plac ing  one l ~ y e r  of t i s s u e  uyon another,  t he  
f i rs t  h y e r  WRS allowed t o  becone completely dry t o  assure 
even ndherence. 
It was ~ d v l s ~ b l e  not t o  use more than four  l aye r s  of 
t i s s u e  on any one s i d e ,  s ince  experience t augh t  t h a t  more 
thm f o u r  c ~ u s e d  an uneven texture .  
Once t h e  t i s s u e  had thoroughly d r i ed  f o r  a few hours, 
i t  wee covered with t he  polymer medium as a varnish,  o r  
p n l n t e d  upon t o  ndd extra i n t e r e s t  t o  t he  work. 
Figure 
Figure 10. Prel iminary sketch for Collage 11. 
Fi~ure 11. Pralimlnary sketch f o r  Calltqe 111. 
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Where ~ a l n t i n e  was decided upon, a s  it rpas in this 
~ r o J e c t ,  t h e  Liqui tex  Polymer paints  i n  the jars a id  very 
n i c e l y  as they had both transparent and opaque poss ibi l i t ies .  
The method Of applying the p a b t  was the same as 
p a i n t i n g  on paper o r  canvas, 
Once the  pa in t  was dry, the f i n a l  work of assembling 
the colla@;e i n  a f ~ ~ ~ e  with a  white cardboard d i rec t ly  behind 
t h e  p l a s t i c ,  o r  about one half of an inch from it, w a s  com- 
p l e t ed .  
The e s t h e t i c  e f f e c t  of the four completed collages 
was movement, l i g h t  and l i v e l y  color, 
Ihny times t h e  dark colors denoted a  deep space, 
b u t  i n  t h e s e  co l lages ,  the  darker the  color,  the more ambig- 
uous t h e  s v a t l a l  e f f e c t  became. The l i g h t e r  colors,  which 
u s u a l l y  came forward, seemed t o  recede in to  the distance and 
t h e n ,  f o r  an i n s t a n t ,  came t o  the  foreground. A great  deal  
of t h e  movement withln the  c o l l w e s  wss due t o  the vibrant 
color in^ of t h e  t i s s u e  paper. A t  times the color seemed t o  
r e v e r b e r a t e  wi thin  the  borders of the m r k ,  rare ly  r e m a i n i ~  
i n  a stationary posi t ion.  The placement of the white sur- 
f ace behind t h e  p l a s t i c  enhanced the  varied s p a t i d  
s h i p 6  wi th in  t h e  oolla@S ~ ~ c R u S ~  it ref lec ted the 
l i a h t  t o  t h e  viewer. 
mis p r o j e c t ,  i n  compnrlson with a l l  of the foras Of 
s t a i n e d  ~ 1 ~ 8 8 ,  had n grea t e r  f e e l i n s  of act ion,  
r e  use 
and depth. The of stained glass t ha t  can approach 
t he  q u a l i t i e s  of the collage IS Concrete s tained glass w i t h  
i t s  ~ r l s r n a t i c  e f f e c t .  Leaded and Simulated stained glass 
are b a s i c a l l y  f l a t s  lacking any great amount of action or  
depth. me concre te  s ta ined glass is not quite  as  f l a t ,  but 
because no o v e r l a ~ ~ l ~  of colors is practiced, the amount of 
movement is l im i t ed .  
In t he  pa in t ings  of Irene R i l  'e i ra ,  space, as 
mentioned p r e ~ i o u s l y ,  is qui te  ambiguous. EZovement through 
one of h e r  works is constantl j  
The co l l ages  of t h i s  project bination of 
the b r i l l i a n t  c o l o r  of s ta ined glas p a t i d  re- 
l a t i o n s h i p s  achieved by Kiss I 
me scope of possible I - -+- nolored shapes 
or even l a y e r s  of p l ~ s t l c  wit1 nlimited. 
msumlnq the same materl e only ;ation of 
these colla~es is the € L r r ; l s G .  s l m W l n = b l o n .  
a corn' 
the s: 
id, thc 
-al-&* 
3 VJ. V 
are u 
Fi~ure 13. Completed Collwe I. 
- 
Figure 14. Completed m11nge 11. 
Flaure 15. Completed Collwe 111. 

CHAPTER I11 
COPIT CLUS IOhT 
The purpose of t h i s  p ro jec t  w a s  t o  produce four sue- 
c e s s f u l  c o l l a g e s  in  which a three dimensional effect was 
ach ieved  through t h e  use of colored t issue paDer and paint 
on c l e a r  p l a s t i c .  Secondly, t h i s  thes i s  Compared this pro- 
o e s s  t o  t h e  production of leaded and concrete stained glass, 
t h e  Frengosl  Method and the  pa in tmgs  on glass of I. Rice 
P e r e i r a .  
The comparison was achieved through the technical 
data p r e s e n t a t i o n  and t h e  described differences between 
l e a d e d  and concre te  s t a i n e d  glass, the Prengosi Method and 
t h e  pa ln t l n rs  of I. 9 i c e  Pereira. Each description, with  
the except ion  of that of Y i s s  Pereirals paintings, lras begun 
w i t h  a ~ r n l i r n i n a r y  sketch carried t o  co3~letion In a final 
d r ~ w l n a  and then c a r r i e d  o u t  In t)le media with  u5lch the 
art  I s  t worked. 
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